NASA CONTRACTOR REPORT 177360 USAAVSCOM TR 85- 




Command 



CSI 

I 

< 

I 

LO 

00 

PS 

Eh 

S 

O 

o 

co 

> 

< 

< 

GO 

P 



p 



w 



P 

PS 


O 

O 


S 

•H 



-p 


sz; 

d 


o 

Ph 


HH CO 

0 


Eh 

P 


< O 

Ph 


P HH 

O 


P H 

O 


S «S 



HH U 

CO 


GO HH 

0 

o 

PH 

•H 

CD 

0 HH 

bJD 

00 

P p 

0 

t> 

HH O 

rH 

l> 

PS s 

0 

rH 

P 

a 


W Q 

p 

H 

5z; W 

o 

DC 

HH CO 

(D rH 

o 

o o 

Eh O 

CL 

P P 

d CD 

UJ 

P O 

4-> TS CD 

DC 

PS 

•H H (DO 


P Ph 

H H H 

DC 


P d *H 

O 

<1 P 

d Ph CJ 

H- 

tU P 

P O p Eh 

O 

< 

Ph O 

< 

P 

• *H 

DC 

O P 

Eh < O - 

h- 

O 

T3 

z 

P W 

CO >> P Ph 

o 

P Eh 

o o 

£ d 


CD CO -H ch 

w 

O Q 

d P W H 

< 

CD hh 

"d 0 -H d 

CO 

1 P 

d ^ > Ph 

< 

W <J 

P *H *H -P 

z 

P > 

Eh GO Q GO 


Aerof lightdynamics Directorate 
U. S. Army Research and Technology 
Act ivity ( AVSCOM) 




CO 4-» 

CD CO 
U 

cd c/d 
u 

in pd 
o r d 

T) 'H d 
a) -u cd 
4J d 6 
•H *H § 

a > ° 

P <J cj 


o 

i> 

LO 

rH 

rH 

I 

CM 

CO 

< 

!z; 

-p 

o 

d 

ph 


C3 

o 

o 

Ph 

Q) 

T) 

a 

3 


LO 

00 

ON 

rH 

rH 

3 





SER-70982 



•**4 


HU VS 



fc** vO I 
<rj -M h o 

h u M 

y a ^ 

«C *H a » 
< >5 d 4) . 


^ ^ d 

tl >>rH g 4 

jc 4 *j w a 


gs* 

d d *J 


H O =W 

S il U 

« 8 3 

*5 o v 


5. 5 « *2 

•9 ti 3« „ ft § 


2 -a .a B 

d 'r n n 


s£9|1 

• 9 :**! 


■a : s 

ftg-H 
O *J 


I 60 $35 4) 

I 

W w w 


JJ o d M o 2 

2 p»o « U >>M 

d w ’H 4J ^ w 

o ti u a, m 

P« M d o 4| d M 

Jm-huSiiQ 
f* o ► h h h -d 
^ U <tj rH o ^ M 

*j .d fc>W S' S 


E m V 
♦i 

82* 

jj -3 ° 

S *j d 


I 2 « 4i d 

R 4 ) m M d 41 

u ,ri m *J N)+J 

s *» 3*3 

,/^j 

, *d h • j S 9 t! d 

i S'" % w 3 

I m -d u *Hm 

I g d o©xj o T) 


x: 

s til 


00 •« O 'd OT 

ti 5 jj wj w o 

M Kl.U »4(l 

V »H H 4J 4J H 

<M U V) U OT 


I *d H w 

P> O d 4J 
d O U 
•r! 60 H U 


■aaiaes 

OT H d nj pq 

W M d r "* 41 
V) ' 5 Q «J H 

4 ) d ^ .2 'H 3 

W O w 3 4J 


-Saji's 

s ME & * 

d o m * d *H 

N S U d * 
S'hS 2 d 

r-t. o ^ «• d g 

1 s b a 1 1 

4) , H M4 

I) M D V) M 

M d i3 4) d > 
d *j d H 
>* 4) -M 

d m «i M d 

2-S 3 S’ « ti 
•3 o ,2 'H w S 

d ^ ” m w 
*J g S 4) 4) 
w w .□ S M M 

33 - -9 - 8* 

flSog^ 

3 d ** *> o -d 

S3 m S 

d « u S 

T) S U H ^ 
p H O > 

d Ti *h 

3 8^ S'* & 

3 3 .3 « g 3 -2 

d 3 uj 

u o . ,» w t. 

♦J ^ d ti « 3 

o -g 5 43 ^ 

2 0 W 4J « ► 
W «> -H H W 5 

2 3|*j 3 8 3 

D.-H H H P 4 m S 

rH tl 4J 
d «j ,2 u *. -d 
o TJ %3 • U < *i 4i 

■Stilfr* s ti 
Sh 3 8 • g3 

i 4 d MU o 41 
OOdUOOM 

U 0 *H « P P fll 


w m m r* “ 
d H M • H H 

i 4 d MU o 41 
OOdUOOM 


41 4) O 
d 60 £ 

.„,J Ml ■ I 


41 

u M 2 

o d *cj 

p > H 
o i 

M 14 

o . 
41 2 W 

3 S* 

Q, 

5 ! 8.3 

o ^ 

Jj 0) H 

l§l 

H s 

. 4J ^ 

d 


CO • . 

931 


3 3 -a 

O d H 

•H P H 


41 U d 


v O M 
P< 41 
2 w p 

e S3: 


HI! VS 



TABLE OF COl 


rH r^CN|<N|cs|coeo^inuivDr^oQa\ 

Cs| CH fO <0 CO rH pH pH pH pH pH pH pH pH pH pH pH pH. pH 


* H • H 

.€ .« 

u v 

M W) > 

*j 3 $ <§ 


> o 

. 

. H 

. 

. 

. 

81 

. 


o pu 


•H 




pH 



to m 

• * 

•• (8 

» 

• 

• 

81 

• • 


_ 8i 


H 




U 



0 to 

* • 


• 

w 

• 

U 

• » 


M 


pH 


0 


«u 


•H 

pH 

• 0 

• *8 

. 

M 

• 


• ® 

•H 

M) (8 

O 

U 


81 


pH 


•H 


p p 

to to 


M 


to M 



to 

to 

a B 

1 


to 

to 

to P 

S 


o 

O 

O R 





o 

M 


H 

H 

H to 

U 


CO 

to 

to H 

Hj O H M n 4 

O pH M 

M 

M 

M 

M 

• • • 

to 

to 

*h n 

PQ pH pH H pH pH 

CH CH eH 


8J T> M U 

> t) o o 

H V 4J 4J 

♦J 0,0 o 

u CO to o; 

3 ^. 3 .3 

O *H (tf ij 

o rid » s 


H M n 4 lO'O N 
• *♦**•• 
HNMcINMMMNn 

O^McHesjcHevieHcHCNieHcsfcH 
• ••••«•«••••• 
cHcHestcstcHeHCHCNjeHcstcHcHcH 


O 

CJ 

s .. 

to 

d 


o o« 

co 2j 



o 

1 

•H 

P 


M 

© 

8 J 


H 

4 -f 

d 

© 

o 


•H 

18 


a 

U 

© 

€1 

•H 

N 

4 J 

M 


O 

p 

CJ 

o» 


to 

■JJ 



XJ 

«8 

81 

S* 

4 J 

d 

<8 

5 

•o 

© 

©* 

a 

p 


HU vs 



SER- 70982 



in vd oo 

ev| cM ev| esl eM 




»iii vs 



d a> 
fUl CM 


52 8* 

m u 

•S3 

44 

* co • 

Sh4 

ll-! 

«uo 

«J d in 

m 4J ri 


u 

*3 

•H 

•H 

44 

Hi 

£ 

5 

m 

c o 

44 


O 


to 

U H (0 
« 43 & 
<h d u 
<h 44 o 
M w h 


•H 

d 


d 

£ 

« 


44 




O 

d 

m 


d 

44 



M 

o 

h* 




c n 




*H 


h* 

5 

d 


<n 

sH 

rH 

d 


tJ 

44 

o 


d 

d 

o 


d 


rH 




* 


O 

44 

o 


o 

•H 



pH 

pH 



»N 

•r*4 

44 


o 


d 


v0‘ 

3 



44 

CO 

44 


d 


•H 


* 

u 

rM 

• 

d 

'H 

•H 

d 

44 

44 

43 

M 

d 

d 

*1 


«j 

44 

44 

O 

u 


CO • 

CO • 

CO • 

d • 

d 

d 

pH 

V rH 

rH M 

pH »H 

u in 

rn m 

d 

d 

•H CO 

CO 

d r-. 

d cm 

44 

10 

o • 

o • 

d p* 

d - 

•H 00 

•H pH 

44 CO 

d C3 

44 

44 m 

CO U 

u 


HI! ft 



LIST OF FIGURES (Cont'd) 


CM 

00 

05 

o 

6 

c n 


Oi 


Ch 

v£> 


X 3 
U 
d 

l 


CM 

r*** 


d 

5 

o 

f*4 


<t 

r-- 


H 

£ 


I 

*n 

o o 

0 CJ 

oo d 


04 CO 

1 

1 >* 


a \ 

CO 

n \ 

CO 

3 U S 

Sa! 

u9 

! pH 

cn 

41 « 

49R 

_ si o* 

xi 



VO 

!^ 


00 

r*** 


O 

ao 


©0 


D 00 

D 00 

P« V 44 

D D 

> d 

•2; 3 

D M d 

> l> • 

•H nH 

44 *H D 

•H *H 

■M 

•M 

co Om B 

^ 44 CM 

U D 

V D 

o 

U U ^ 

D > 

D > 

H 'd 2d 

tl D ^ 

pH *H 

pH H 

d d 
XJ 44 > 

pH pH 

rH |J 

pH |J 

pH pH 1 

O U 

O U 

d d d 

o o 

CJ D 

O D 

p4 H |h 

U U M 


.9 


CO 


S £ 

5 i 

(0 

00 

S.3 

« w 

II 

04 

w ~ 

0 Mo 

01 V 00 

> <0 

Sf rt S5 

3 


I H 
D D 

d d 

:* 

d 

0 D 

44 H 

€ H 

II 

04 

OT ~ 
B M 

01 € 

<1 O 

,g« 

op d 
£ r 


Ml 

D - 

D cn 

M CO 
o o 

•d d u 


0 V 
d D 

pH 

04 • 

CO pH 

0 

d X3 

S- 8-JS 

s 

04 CO 

d 

JQ 

<n 

M cn 

pH M 

•h d 

»H 

M o 

M 

»h in 

cT 

o 

44 p. 

o to 

s§ 

O 0i • 
44 D O 
O 44 

O 

44 

O 

8*d 

44 

o 

PI u 

co r*i 

PI CO II 

PI CO ll 


.d 44 M 

tJ H O 

d S h 

4M 

pH M 

<H D O 
H *0 U 

>3SS 

|?3 

O *H rt 

*H 3d 

* d d 

3: 8 3 

V * <1 

as* 

13 f • 

ON 
. 3 44 ■* 
Vi *h d w 
D iH 
4l 4* H • 
04 d 43 

8 u 39 

•H d CO M 

Iftl 


s j 


I H O 

S3* 

d 0* 

d 

q «i d 

4-3 *H *n 

S 3 s 

S3 S' 

P* O 

■ 

t» u 
► o 
o w 
w o 

„ a“ 

3~9 
•g a 3 

S §* T3 

S 

3 8 1 * 
333 


VI 

3 


CO 

00 


00 


0 00 

(4 

N 

m B 

04 H 
01 44 
44 U 
CO D 


*9 o 

d CJ 


ie 


00 

.3 

00 

00 


u 

o 

0 

0 

01 


•H 

$ 


Tj3 N 

“SB 

d 

U ^-n H 
d CM 
»h stH d 
| w o 

«H H 

HH |J 

d D u 

m d d 

o m 

d 2d 14 

o 

o d o 

0 d 

oil » 

as * 


j t * 

04 2E? 


o 6 g 


V) o 
d -n 

01 tt 

u d 

MOD 

3i3a 

o ^ oi 

*H rM 

•H D 

t> 0 a 

d d 


VO 

oo 


44 

d 

4J d 
d o 

04 

d oo 

*h d 
M 
pH 

d • 
d u 
D D 

cm t o 

0 in 

•a® 

£° 

■a 2 

a » 


I 


3' 


& 


d ' d 

3a 

O «H 

PiH 

w 'd 

D O 

01 2d 


41 

w 

d 

i 

& 


m 


M •» M 
D W O 
4-> 4J 0 
p4 O O 

85« 

H pH 

H H *H 

D ^ d 

01 r-4 fH 


00 

00 


MO 

d D *35 

^ w 
Q O 

*J 2d I 


dv 

00 


0 rH 

d o 
01 

0 

0 pH 

QiH 
d d 

m h 


d d 
xi *J 

d d 

04 o 

4§ 

a* 

ll 

IH 

I 


3' 


:x 


d D 

•d 
o o 

0 2d 

D XJ 

as 

0 l M 

P4-H • 

w d ^v 
D O h- 

01 2d 

v^- 

M •* 

D d • 
U U 

S 3 1 

w h n 


o 

as 


t 


I 

•H 

0m 


00 




o 

CM 


CM 


a 


% 


-4 

CM 


$ 


Ml 

CM 


h* 

CM 


00 

CM 


0(lt ft 



CM 

00 

o\ 

o 

& 


Pu | ON 


P 1 

-a 

P 00 
d CM 

Q< 

II 


*1 

*v 

p * 

04 

P l/ 7 

•a^ 

id 5 
9 s 

d 

M r“4 
I rM 

4*1 

rH 


.3 


CM 

Ol 


O 

o 


oo 

o 


c0 tl 

o o 

p 5d 

tl *d 

35 

o m 

8*3 

« 5§ 

to •» 
tl «0 
P P 
Pi O • 

ufln 

•H r-4 

sj 3 =* 

W r-4 


0 

<0 

0 

d 

a* 

HI 


CO 

T3 

t) 

Pi 

P 

•a 

id 

*d 

u 

d 

■Ml 

I 

4-4 

rH 

* 

(0 .tl 

o o 

p 3d 

ti *d 

35 

O ft 

p4*d 

sa* 

« 

i 

to 

tl CO 
P P 

M 

•H 

"tl ^ 

P3 r-4 


P 

d • 

PirH 

d ti 

M Tl 

o 
3d 


ti 

co 


*d 

ti 

p 

•8 

£ 


CO 

"O 

tl 

Pi 


3,3 

id r>. 

•93 

d co 

Mi 

t) C*T 

«0 M 

CO 

s es 

r2 


1-3 

P«H 

. 01 S* 

(S oj 

to o 

5.3 

Pi 

O CO 

U O 

•r| H 

3 s 


'd 

<0 tl 
44 

o «o * 

44 T3 tl 

• £3 

3 , * 

0 to 

P< CO P 

01 P co 

*&z 

tl o 

P -f rH 

<0 *4" Pi 

PS m 

T3 P *3 

d «o 

CO r-4 
P (0 
d d > 
o Pi to 

•h d ti 

PHP 

jo d 

to Pi Mi 
tl tl 


ti in 
u 

UHH 
«£ CO 
Tl V 
to ti tl 
CO Pi CO 
H 

a p M 
-d o 
d U> • 
< -h o 

55 

8*5 

U I 

*H *M 


5 


dd 


a 


pi 

CM 


O 

cn 


CM 

tn 


Hit VS 


TXA 



>> 

U 


d 

’d 

XJ 


to 

N 

d 

•H 

a 

rH 

§ 

3 

dp 

o 

o 

TJ 

•H 



I 

m 0 

OJ «f4 

*d 


r-l d 

i i 

* 5 

g 5 


! 1 
4 ! jS 




o 

OJ 






• 

to 





U 

rH 






OJ 


d 





to 

«»» 

d 






o 

M 





d 

•H 





** 

d 

0 

»> 




M 

d 


M 





*4 


OJ 






d 

4J 

M 


d 

d 

d 

M 

<1 

01 


01 

OJ 

oj 


6 


© 

OJ 

V 

OJ 

rH 

o 

OJ 

w 

P« 

8* 

pm 

r—l 

M 

6 

d 

to 

to 

O 

01 

o 

01 




M 

fw°^ 

H 


r—f 


rH 


OJ 

01 


<5 

d 

d 

m 

u 

rH 


d 

d 

d 

•H 

u 

01 

0 

o 

o 

o 


d 

u 

•H 

a 

•H 

•H 

d 


V 

U 

0 



01 

d 

© 

d 

d 

d 


w 


rH 

4J 

£j 

0 

d 

o 


0J 

O 

o 

o 

o 

d 

u 


M 

M 

u 

pO 

*4~f 


«*4 

U 

M 

u 

Vi 

O 

© 

© 

© 

O 

o 

OJ 




0 

♦i 

0 

U 

d 

d 

d 

O 

o 

o 

P< 

o 

o 

o 

M 

M 

u 

O 

•H 

•H 

•H 




U 


0 

0 

d 

rH 

d 

•H 

d 

d 

d 

"H 

•H 

•3 

pH 

u 

u 

u 

3 

d 

H 

£ 

d 

.3 

»3 

© 


a a a a 


H 




O 


CN| 

n 

s: 


w 

m 

o 

PM 

PM 

PM 


»tl! VS 


stream dynamic pressure , lb/ ft 



LIST OF SYMBOLS - (Coat'd) 


CM 

00 

a> 

0 
r- 

1 


s 



B 

P4 m 


3 B 


B 8 


tu 

u 


£ $ 


M 


in 


CD 


.a 


Mil VS 




x 


Hll VS 



•H O <U '-M a 

H ^ H 0 } V Ti B xJ 

^ ^ 3 % « < 3 £ 

m 'g w o M w ^ 

3 3 S S «! 3 .-t}-« 

rTI M ^ 2 . « ^ h II 

R -j 5. O* W h H 

I -3 1 8 *8 8 3 9 3 1 

3 H iJ « _ & . * 


w o fc>* 

4 4J M 
£ O 
*T"f 4-1 

4* a y 

lu H M 


4 * a ^ 

*3 9 *2 
N . W 


W . . Vi O) M ^ 

<! Li M o Q. 

g 9 « 3 ot « -9 ' & 
w.2 3! ” J-l p H 3 •* 

. S^g Bg o 2 

p w 


S s f: 

4J /"N^i 


* « O 


u vO 

«SI • 

•u » ° 

H'"S 


• 2 -3 

Wd : 

5, £ • 

• O’ . r /-"s 

M .. 


g § 2 8 « 

fi * OH O H H 
„ H U Al «J 

sJsiFjjs 

i;p u o JJ 

-3 0 °£is 


«y^'“« OT §S"*do5 

^ 3i < p< y *3 H 

g” o «t» g •« w .§ 5 
V. _ » SPtj u " m « 


M jp-o 
a « a 


M ^ «| U 2 

•3 K w 3 m 9 • 

n ^ i° a 

. ^ ti ” s ti 


H U . p « 

a jj w 3 w a 

o w M >. JJ 

*H g OT « 
4-i m -9 • P 

a 5 .1 ^ *» JET 


-M U • «TJ 

2 

9 « « 5 
p 3 «m5 

*» w S§ 

p „ «j {g a 


*H ~ W3 «” * O pq 

£3 ,fi « % 2*3 


§B§9g.9 u l 

Fj JJ 'rt -H V *■ 
S o a w H _, u t 
ti a w 1! a a 
o -h a .. S -3 5 


*3 *8 J a 

*3 1.2 «* < 1h5S'J m 
oopcS G a P 

u 'o if o 3 k*^ « > M 

•8 2^1 a 


rH » JJ 19 

^ S > „ 

_, H-t p 2 

Tj o O, o "» 

i 0 

I d P ^ d 

H H * «J H -H 


^ S 3 ^ d •Ho ^ x> ^ o 
*J -fl 1 OW M-H ^ 8 -H >h 

j o u . a o) u n« 

2 S 8.33 « 8 8 3 23 2 

tdflJflOrtiliJUDOQO 

H 4 Jpqtl>*Jw , dMoiu 


V • I rH 
p4 ps O (d 
fll Jl M M 
4 * W CM 81 

M d 

85 g<S 


J2 'ri v» w 

/!j fc>3 5 

s v «2^ s 

ll j »;s 
8, 8 •& « « 
g5 c5 S 8 


I \0 «J rH 

d N M « 


1 w-3 i* 

l 5 2 o 

'3l U 


»• • M 

9 3 S 

MOM 


^ M»ll w M) Jj g 

tJ 2.^5 1 3 5 1 

dSi «d...H 


” ti ti ^ 

O O o 


■e «,^h 

:i ^li 


! p ° M C «J 

d'^sSip 
| * a Si p a 
I 3 p^^ p 

>s “ a U I 


m jO 

3*3 


33 « 

2 -H tj 

& >-d 


Vshss 

|| 9 ^3 

P2 S « 

£ * , «' 3 al 

^ial! 


l:p| 

iH^Sag 

su "a» 

: 3*3.- 

o ^ .9 o k, 
I u rt 4 

t -H 0 &* w 


w « « 
ti ti 'g 

3 " s 

<M p 
U O M 


i.a 

N: 

r«l 


ili 


3 S S 
•S'” ti 


04 tpH 

8 8 3 

71 *1 

v « * 


rH •« 

V 8 O 

*dH ^ 

O 

■a^ 

h a ©» 


« dC 

y S 

_ « U5 C 

q ^ w 
q ^ *H i« 

H N ♦! H M 


|*8 

^5 8 


« 2 H 

II 


O rH «l x) R O W 

41 Id I) oi>H 

U d M Ti 
W *H 81 M 
id ^ ^ U 

> 3 ** si ® 

9 «H 2 -n 


rH 

u M 8 

•2,3-g 

XJ jj B 

o J3 


i|R8«2 
m! « u 3 

So 3 M o i 
© 8 -h t» & *a 

u ^ «• H w 
o< § 

,H 

S a 5 1 d « 

3 m q .2 o 

□ » a p s 
^3-3 H 


°”b 

S3 a 
l» 9 

q x> 

bi *H u 

fl |3 

. - P n 


■JH || 

2 s .2 e 

XI 4J . 

oo (d . 

t» -9 9*3 

"S§ § 

tl 04 || 

3 :^ 


8°3i 

a it r* “ 


^ 2 * n £ 

sf-S-s^ 

I “5 Ss « 


■ ’ *1 

^3 


p5‘3 S 8 
5 S 2 2 « 
* 8-S^ 

l» p- _ 


hi, 

O « 8 


O «M 

c-5 s-d ° 

a £ ^ jU 
*i o, a k 

y a b ” ri 
d «3 o w»ti 

d mo d 1 


o o 

«M *J 4> 


t % * »S q t i) S ° d^^i 

h | g, q 31 w • i; m t2 3 m<h 

9 O H) *H id Sas o CL T] d « bs m m 

o^hwmhmB^ JB-3 M -H 3 2 

J» '"aaJpao 

allal i llis a •si a S3 -3 


<p » a 

° 1 

t»S 2 

rH -g XJ 
o ^ 
rH I) 

O'M M 
won) 


Hit VS 



BLACK HAWK SIMULATION MODEL UPDATE 


I 


CM 

oo 

o 

h 


4 J 

OS 

4) 


3 

n 

■a 

d 

4j 


4) 

4 J 

«4 

d 


0 

■M 

1 

O 


d 09 
4J 3 
U O 

O «H 

M rHl 
*<8 

£ w 
H <* 


(4 

u 


€ 

d 


00 


f4 

& 

O 

U 

►> 

43 

•r| 

r *4 

■s 

5 l 

d 

0 

•rl 

u 

<4 

1 


41 

d 

•3 . 

3 

t ?3 


d 

o 

•H 

U 

<4 

rH 

m 

u 

u 

o 

u 

00 


o 

u 

t 


M 

O 

4-1 


f4 


0 
PM 

4) 

1 

u 

I 

a 

0 
•H 

01 

£ 

14 


•9 

§ 

41 

<4 


d ^ 
ej 


w d 
d 


o 

to 


41 

d 


d 

0 

•rl 

d 

<4 

1 
os 

4) 

00 

d 

•H 

d 

<4 

& 

§* 

14 

O 

44 


*4 

•H 

M 

o 

u 

& 


0 

•rl 

01 


£ 

•H 

9 

d 


a a '3 

■8 3 Ifl-g 

■op- . ** 48 



4M JIU » 
I all 


d 

•H 

d 

4) 

d 

OS 

•H 


41 

*4 

<4 

OS 

»4 

O 


4) 

w 

& 

•H 

U 

o 

V 

> 


d 

o 

•H 

d 

14 

»4 

41 

rH 

41 

U 

U 


w .a 




p o) 


•H J rH 0 | 

w o. 8 S 


o 




44 

0 

01 
d 
o 


«4 • 

H f| 
rl 

41 43 

sa 


5*! 

d 

ss 


•d 0 ) 

33 

W d 


CM 


♦III vs 



8 8-8 J. 

Q« U 60 43 d 43 *rl <W flj H 

3 h a > w 43 o g 
O rH tf fi |) u « w M 0 

h o tw o0 w wd f H r ^P< , H 

5 JS Nil 

>:s#ji 3 :s^s 


MH h « 

■S’” g 8 


fi d g tj *3 

4 J O a d <s| 

3 1 * « 3 „ s 

w tl *d u _ 

« m 2 d 0 ’S 

8| I* S I 

3 s|^ S 

p ta S -t! 

u d I PiH W 


-.3 2 G 

? 3 P -3 


sS 3 w - 


w d rt . ^ 

•h ” _ . g 

jj to • o d 

« 3 $ h 2 g 

^ * fi t?T> JJ 

0 . d ,J O % 

*3 d « ri 0 m C 

to o 4 d y fi t! d 


v CM fi 


^i?e 




5 T i) M HI O 
to *o d 

<J ^ Ti ii 
«> a y 

Vt H'Jl, 

g g 8 .9 H 

H t! 

•j «i m fi * 

dH-S^ 


n w li i, 

” 3 3 « 


|«e§| 


J 3 H „ M ^ 0 
4J n u eu o 
o nd d « w 
fi pm d fi d h h 

43 a 4 J o«t 3 m 
u^2«o & 

8 3 2,3 °3 I 

° 8 tf -3 ' 5 » “ 


w j . II « w « 

9 « S S 1 M 

^ 2 S o i! 


*H « S 

rj W * 

•h m m 
♦J oo 2 


d «^2 Og, 
5 o 2 0 d fi 

js § *s J 

« 3 * 


w o *d 

d &j v X J q, S 
C fig 

60 JJ -H ** rH 

H H S ® d u 
• ft 3 d S H *H ’ 
•° h s g g ij .t; 
#,tj & g* > d ■ 

5 g mm g „ . 

8 ° tj H ts *j ^ 
8 m Sf 8 S 3 - 

a a a w a fa 

SggijSSS- 

»d *H *j *3 ij to cm . 


g<S c-s 


«0 I rH VI 
U 0 O <1 
COM 
H U dd 
PM do 

>» o d 
d * w w 
o 

to fi *" 

*,Ja 

1*3 

8 | 

w o 3 
S d d 
K o « o 


d 4) 43 ►» u ^ 


N«a 

rH 43 d 

-d d y t! 


rO M f tJ 

8 h n d 

TJ 5 H 5 8 


fi t: d 

s a jS 


"'g 

JJ a d w 
fi -3 M 43 
tj w H O 

8 13 d 

1 U *M 

^ ^ d 

M H « 3 

^ > 'S » 
saa g 


rH 43 d M 43 

*? dd a" 

l« «- a ‘" 3^0 

a ns d o 

d « u *0 ^ d 

iiw^Sggi 2 

8 5 a a N •§ g a 
« s - 3 "*a i s § 

i mi*:* 


w K ^ W • *Q 

d ^ a 4J d d 

w H d o o w 

d u ‘H r-4 *H 

H ► PM 43 d 

« 4 I) u j 5 
tJ M d O 4 i 
•H o W 
‘ S *H d 

ii^sls 


m 3 0 
° 

v) ^ 3 

513 


u ->g « 8 

2 -asS* 3 o-§ 

^^‘HdgdOOW 
O rH d U ‘H »-*4 *H 
fi^«44'H ► PM 43 d 

a&,“as 0 83 

d S 5 • 5 > d n d 

:-icii«iii 

3 U tt « «f Q ^ M 

& m « « « g u o 

^ a «hI h 

« • 3 “S' 2 . + 8 

. 3 » 3 mS“ 1 .S'C 

s|s3s^5|| 
sSa;# .:| 8 
Id - 3 Ssl^s 

: a a{j*aV 


8 U*** S 

3 rs *iP«-a 

d d 43 « S <H H 

O H I d V 0 O Orl 


43 43 60 X) 
U 


*d to 
•H M4 


d „ 

8 ^ B 

So43 i. 




V/ 

•a 

»H 


d 

8 

& 

0 


0 

to 

s 

0 

rH 

d 

M 

fi 

the 

§ 

■a 

-3 

Pm 

rH 

d 

u 

d 

to 

•H 

U 

O 

•H 

rH 

O 

<44 


fi 

d 

rH 

O 

t* 

O 

H 

4 J 


43 

d 

d 


O 

3 a 

M 

ti 

d 

0 

U 

O 

V 

•H 

rH 

d 

<3 5 

8 

0 

♦n 

VI 

d 

H 

O 

u 

u 

w 

*d 

d 

H 


s -Iri 

9 O & S 

a -3 B : 

H B *! 3 S 

4J O a H 
h u ar 43 


•h o ■“ 

u d H -| 

d w 43 S *o 

a n d H 3 fi 

O d ^ 4J 

p4 *H d 

d w m 4 J h 

S d d d 43 

M -O 45 « 


Hi! VS 


sent are identified in the following sub-sections which discuss 
responses to each control input. Note in Figures 1 to 8 that the 
model calculated data are represented by a solid line with "SAV" 
identified. Test data "TST* are represented by dotted lines. 
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generates an increase in tail rotor thrust. Because of the upward 
tail rotor tilt, the additional thrust generates a nose-down pitching 
moment. However, main rotor longitudinal control is coupled with 
pedals to minimizes this pitching motion tendency. The compensating 
coupling simulated in the model is apparently stronger than rigged on 
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Large (3 inch) and rapid inputs produce larger calculated 

response 



Evidence of 2.8, 7.8, and 16 Hz frequencies, particularly 
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1.3.2 Lateral/Directional Static Stability 
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Calculated and test comparison data for steady climbs and descents at 
60, 100, and 137.5 knots are presented in Figures 15a, b, and c 
respectively. Stabilator angle is held fixed at the calculated level 
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2.0 SIMULATION MODEL UPDATE 
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